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Adjuvants are the helper substances that increase vaccine efficacy by enhancing the potency and 
longevity of specific immune responses to antigens. Most existing fish vaccines are presented in the 
form of oil-based emulsions delivered by intraperitoneal (i.p.) injection which provides a strong and 
long lasting protection against diseases. However, they are frequently associated with aggressive 
inflammatory responses resulting in clinically significant side-effects such as melanisation and 
adhesions. Two in vivo trials were undertaken to develop a deeper understanding of vaccine formulations 
for fish, by trying to identify and characterize immune responses and side effects resulting from the i.p. 
administration of two oil adjuvanted-vaccines co-administered with a whole-cell Aeromonas 
salmonicida bacterin. The first experiment involved one adjuvant thought to induce humoral 
(Montanide™ ISA 763A VG) and one to induce cell mediated (Montanide™ ISA 761 VG) immune 
responses in fish. Post-vaccination side effect scoring was followed by the removal of gill, spleen, head 
kidney and adipose tissue for RTqPCR gene expression analysis, and blood for antibody titres. Fifty 
immune genes were examined with a focus on a) pro-inflammatory and b) adaptive immune related 
markers linked with possible Th1, Th2, Th17 and Treg pathways. Unique immune gene profiles were 
observed within head kidney, spleen and adipose tissues over time, as well as between humoral and cell 
mediated adjuvants. A strong up-regulation of pro-inflammatory genes which persisted over time, 
particularly in adipose tissue, was observed. Side effects were more severe with the cell mediated 
adjuvant, however there was no significant difference in specific antibody production between the 
vaccines. In the second experiment, fish vaccinated with Montanide™ ISA 763A VG and Montanide™ 
ISA 761 VG were challenged intraperitoneally eight weeks post-vaccination with A. salmonicida. 
Twenty-four hours post-challenge spleen and adipose tissue were sampled for RTqPCR gene expression 
analysis using the fifty immune genes examined in the previous experiment in order to investigate the 
differences between vaccinated and non-vaccinated fish in response to the live pathogen. The findings 
from these experiments provide valuable insights into inflammatory and adaptive immune responses in 
fish following vaccination and will hopefully allow development of protocols enabling the rapid 
screening of novel vaccine adjuvant formulations in the future. 
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